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WA 



'Analysis of two-layered micro-channel heat sink concept in electronic cooling", Vafal et al., International Journal of 
Heat and Mass Transfer; Jun 1999; v.42, no. 12, p.2287-2297 



WB 



Two-phase flow in microchannels", Stanley, et al., Microelectromechanical Systems (MEMS), DSC- Vol. 62/HTD- 
VoL254,p.l43-152 



WC 



'Experimental investigation on liquid forced-convection heat transfer through microchannels", Wang et al., International 
Journal of Heat and Mass Transfer; Mar 1994; v.37, no. SUPPL 1, p.73-82 



WD 



"Analysis of microchannels for integrated cooling", Weisberg et al., International Journal of Heat and Mass Transfer; 
Oct 1992; v.35, no. 10, p. 2465-2474 



WE 



'Micro fluidic system of micro channels with on-site sensors by silicon bulk micromachining", Yang et al., Proceedings 
of SPIE - The International Society for Optical Engineering; 1999; v. 3877, p.267-272 



WF 



'Modeling forced liquid convection in rectangular microchannels with electrokinetic effects", Yang et at., International 
Journal of Heat and Mass Transfer; Dec 1998; v.41, no. 24, p.4229-4249 



WG 



"Uniform channel micro heat exchangers", Yin et al, Journal of Electronic Packaging, Transactions of the ASME; Jun 
1997; v. 119, no.2,p.89-93 



WH 



Fabrication, Derivatization and Applications of Plastic Microfluidic Devices", Barker, et at., Proceedings of SPIE - The 
International Society for Optical Engineering, Nov. 2000, v.4205, p.112-118 
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XA 



Experimental and theoretical investigation of fluid flow and heat transfer in microtubes", Yu et al., ASME/JSME 
Thermal Engineering Joint Conference - Proceedings; 1995; v.l, p.523-530 



XB 



Fabrication and characterization of electrokinetic micro pumps", Zeng et at., Thermomechanical Phenomena in 
Electronic Systems -Proceedings of the Intersociety Conference; 2000; v.2, p.31-36 



xc 



"Experimental study on local heat transfer with liquid impingement flow in two-dimensional microchannels", Zhuang et 
al., International Journal of Heat and Mass Transfer, Oct 1997, v.40, no. 17, p.4055-4059 



XD 



'Heat out of small packages", Joshi, Mechanical Engineering, Dec. 2001, p.56-58 



XE 



"Heat Exchange Element for Semiconductor Device Cooling", Edmonds, et at., IBM Technical Disclosure Bulletin, Aug 
1980,v.23,no.3,p.l057 



XF 



'Liquid Cooling of Integrated Circuit Chips", Anacker, IBM Technical Disclosure Bulletin, Feb 1978, v.20, no.9, 
p.3742-3743 



XG 



'Heat transfer from silicon chips and wafers", Noth, IBM Technical Disclosure Bulletin, May 1975, v. 17, no. 12, p.3544 



XH 



Forced boiling cooling system with jet enhancement for critical heat flux extension", IBM Technical Disclosure 
Bulletin, Oct 1996, v.39, no. 10, p. 143 
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YA 



'Miniature heat exchanger for corrosive media", IBM Technical Disclosure Bulletin, Jan 1995, v.38, no.01, p.55-56 



YB 



"Self-contained active heat dissipation device", IBM Technical Disclosure Bulletin, Apr 1 996, v.39, no.04, p. 1 1 5- 1 1 6 



YC 



Liquid jet cooling of integrated circuit chips", Sachar, IBM Technical Disclosure Bulletin, Feb 1978, v.20, no.9, 
p.3727-3728 



YD 



'Centerless ceramic package with directly connected heat sink", Ronkese, IBM Technical Disclosure Bulletin, Feb 1978, 
v.20, no.9, p.3577-3578 



YE 



'Jet cooling cup for cooling semiconductor devices", Keller, et al., IBM Technical Disclosure Bulletin, Feb 1978, v.20, 
no.9,p.3575-3576 



YF 



'Device cooling", Johnson, IBM Technical Disclosure Bulletin, Mar 1978, v.20, no. 10, p.39 19-3920 



YG 



"Integrated circuit module package cooling structure", Pascuzzo, et al., IBM Technical Disclosure Bulletin, Mar 1978, 
v.20,no.l0,p.3898-3899 



YH 



Integrated module heat exchanger", Antonetti, et al, IBM Technical Disclosure Bulletin, Apr 1978, v.20, no. 1 1A, 
p.4498 
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ZA 



Temperature triggerable fluid coupling system for cooling semiconductor dies", Dorler, et al., IBM Technical 
Disclosure Bulletin, Apr 1978, v.20, no.l 1A, p.4386-4388 



ZB 



"Flexible thermal conductor for electronic module", Durand, et al., IBM Technical Disclosure Bulletin, Apr 1978, v.20, 
No.l lA,p.4343 



zc 



Liquid cooling of a multichip module package", Balderes, et al, IBM Technical Disclosure Bulletin, Apr 1978, v.20, 
no.HA,p.4336-4337 



ZD 



'Conduction cooling module", Hwang, et al IBM Technical Disclosure Bulletin, Apr 1978, v.20, no.l 1A, p.4334-4335 



ZE 



'Electronic packaging structure", Arnold, et al., IBM Technical Disclosure Bulletin, Apr 1978, v.20, no.l IB, p.4820- 
14822 



ZF 



High performance package for memory", Doo, et al., IBM Technical Disclosure Bulletin, July 1978, v.21, no.2, p.585- 
1586 



ZG 



'Multi-chip package with cooling by a spreader plate in contact with a chip having cylindrical holes mating with an 
inverse frame providing water flow within its pins", IBM Technical Disclosure Bulletin, Oct 1988, v.31, no. 5, p. 14 1-142 



ZH 



Cooling system for semiconductor chips", Landrock, et al., IBM Technical Disclosure Bulletin, Sep 1980, v.23, no.4, 
p. 1483 
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AAA 



'Chip cooling", Krurnm, IBM Technical Disclosure Bulletin, Dec 1977, v.20, no.7, p.2728 



AAB 



'Convection cooling apparatus", Damm, IBM Technical Disclosure Bulletin, Dec 1977, v.20, no.7, p.2755-2756 



AAC 



TCM-like circuit module with local heat sink resting on chip and chip separated from coolant by bellows with pins and 
deflector plate attached to local heat sink and extending above bellows into region of coolant flow", IBM Technical 
Disclosure Bulletin, Apr 1989, v.31, no.ll, p.305-306 



AAD 



"Circuit module cooling with multiple pistons contacting a heat spreader/electrical buffer plate in contact with chip", 
IBM Technical Disclosure Bulletin, May 1989, v.31, no.12, p.5-7 



AAEf 'Circuit package with circulating boiling liquid and local heat exchanger to limit vapor in coolant outlet", IBM 
Technical Disclosure Bulletin, May 1989, v.31, no.12, p. 34 



AAF ("Water-cooled circuit module with grooves forming water passages near heat-producing devices", IBM Technical 
Disclosure Bulletin, May 1989, v.31, no.12, p.49-50 



AAGf'Cold plate for thermal conduction module with only peripheral mounting bolts, large surface area fin inserts and 
reduced water flow and thermal resistances", IBM Technical Disclosure Bulletin, May 1989, v.31, no.12, p.59 



AAHf 'Thermal control hardware for accelerated run-in testing of multi-chip modules", IBM Technical Disclosure Bulletin, 
Oct 1989, v.32, no.5A, p. 129-130 
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ABAf'Means of removing more heat from a TCM (or other liquid-cooled logic package) by reducing the coolant 
temperature", IBM Technical Disclosure Bulletin, Oct 1989, v.32, no.5A, p. 153- 154 



ABB "Liquid cooled module with compliant membrane", Loeffel, et al, IBM Technical Disclosure Bulletin, July 1977, v.20, 
no.2, p. 673-574 



ABC|" Mem od of effective cooling of a high power silicon chip", Doo, et al., IBM Technical Disclosure Bulletin, Sep 1977, 
v.20, no.4, p. 1436-1437 



ABD 



"Semiconductor chip cooling package", Doo, et al, IBM Technical Disclosure Bulletin, Sep 1977, v.20, no.4, p. 1440- 
1441 



ABE 



Tin fin array heat pipe apparatus", IBM Technical Disclosure Bulletin, Sep 1994, v.37, no.09, p. 171 



ABF "Heat sink fabrication method", IBM Technical Disclosure Bulletin, Mar 1985, v.27, no.lOA, p.5656-5657 



ABGf 'Thermal conduction module with liquid dielectric and pistons with surface treatment for enhanced nucleate boiling", 
IBM Technical Disclosure Bulletin, May 1985, v.27, no. 12, p.6904 



ABHf'Etched silicon integrated circuit heat sink", Brady, et al., IBM Technical Disclosure Bulletin, June 1984, v.27, no.IB, 
p.627 
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ACA 


"Thermoelectrically cooled module", Skobern, IBM Technical Disclosure Bulletin, June 1984, v.27, no.lA, p.30 




ACB 


"Heat-pipe vapor cooling etched silicon structure", Eldridge, et al., IBM Technical Disclosure Bulletin, Jan 1983, v.25, 
no.8,p.41 18-41 19 




ACC 


"Silicon heat sink for semiconductor ship", Chu, et al, IBM Technical Disclosure Bulletin, Apr 1982, v.24, no.l 1A, 
p.5743 




ACD 


"Data processor cooling with connection to maintain flow through standby pump", Goodman, IBM Technical Disclosure 
Bulletin, Dec 1983, v.26, no.7A, p.3325 




ACE 


"Cooling system for data processor with flow restricter in secondary loop to limit bypass-cooling water flow", 
Gallagher, et al., IBM Technical Disclosure Bulletin, Oct 1983, v.26, no.5, p.2658 




ACF 


"Cold plate for thermal conduction module with improved flow pattern and flexible base", Hwang, et al., IBM Technical 
Disclosure Bulletin, Feb 1983, v.25, no.9, p.4517 




ACG 


"Structure for the removal of heat from an integrated circuit module", Arnold, IBM Technical Disclosure Bulletin, Nov 
1979, v.22, no.6, p.2294-2296 




ACH 


"Heat sink design for cooling modules in a forced air environment", Arnold, et al., IBM Technical Disclosure Bulletin, 
Nov 1979 v.22, no.6, p.2297-2298 
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ADAf'Distributed power/thermal control", Chrisfield, et al, IBM Technical Disclosure Bulletin, Aug 1979, v.22, no. 3, 
p.1131-1132 



ADBf 'Liquid-filled bellows heat sink", Kleinfelder, et al, IBM Technical Disclosure Bulletin, Mar 1979, v.21, no. 10, p.4125 
4126 



AI)C|"Cooling device for controlled rectifier", Bailey et al., IBM Technical Disclosure Bulletin, Apr 1979, v.21, no. 1 1, 
p.4609-4610 



ADDf'Silicon heat sink method to control integrated circuit chip operating temperatures", Ahearn, et al., IBM Technical 
Disclosure Bulletin, Jan 1979, v.21, no. 8, p.3378-3380 



ADE 



'Chip cooling device", IBM Technical Disclosure Bulletin, Feb 1988, v.30, no. 9, p. 435-436 



ADF "Cooling system for chip carrier on card", IBM Technical Disclosure Bulletin, Sep 1988, v.31, no. 4, p.39-40 



ADGf 'Piping system with valves controlled by processor for heating circuit modules in a selected temperature profile for 
sealing integrity test under temperature stress", IBM Technical Disclosure Bulletin, Oct 1987, v.30, no. 5, p.336 



ADH 



'Circuit module cooling with coaxial bellows providing inlet, outlet and redundant connections to water-cooled 
element", IBM Technical Disclosure Bulletin, Oct 1987, v.30, no. 5, p.345-347 
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AEAf 'Cold plate for thermal conduction module with inlet for cooling water near highest power chips", IBM Technical 
Disclosure Bulletin, Oct 1987, v.30, no. 5, p.413 



AEB 



'Heat exchanger modules for data processor with valves operated by pressure from cooling water pump", IBM 
Technical Disclosure Bulletin, Oct 1987, v. 30, no. 5, p.419 



AEC "Enhanced cooling of thermal conduction module", IBM Technical Disclosure Bulletin, Oct 1987, v.30, no. 5, p.426 



AEDf 'Integrally grooved semiconductor chip and heat sink", IBM Technical Disclosure Bulletin, Oct 1971, v. 14, no. 5, 
p. 1425 



AEE 



'Structure for cooling by nucleate boiling", Riseman, IBM Technical Disclosure Bulletin, Apr 1976, v. 18, no. 11, p.3700 



AEF 



Process for nucleate boiling enhancement", Chu, et al., IBM Technical Disclosure Bulletin, Dec 1975, v. 18, no. 7, 
p.2227 



AEG 



'Electroerosion micropump", IBM Technical Disclosure Bulletin, May 1990, v.32, no. 12, p.342-343 



AEHf'Thui heat pipe for cooling components on printed circuit boards", IBM Technical Disclosure Bulletin, Dec 1991, v.34, 
no. 7B,p.321-322 
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AFA 



A heat transfer enhancement method for forced convection bonded-fin heatsinks", Waldvogel, Motorola Technical 
Developments, Dec 1997, p.158-159 



AFB 



'Aluminum silicon carbide phase change heat spreader", Waidvogel, Motorola Technical Developments, June 1999, 
p.226-230 



AFC|" An idea f° r maintaining a stable thermal environment for electronic devices", Slupe, et al., Research Disclosure, Aug 
2001, p.13 12 



AFD 'Autonomous displacement of a solution in a microchannel by another solution", Research Disclosure, June 2001, 
p. 1046 



AFE 



'Thermal ink jet print head carriage with integral liquid cooling capabilities", Barner, et al., Xerox Disclosure Journal, 
Feb 1996,v.21,no.l,p.33-34 



AFF 



'Semiconductor laser body heat sink", Tramontana, Xerox Disclosure Journal, Dec 1985, v.10, no.6, p379-381 



AFG|" Heat generation and transport in sub-micron semiconductor devices", Fushinobu et al., American Society of 
Mechanical Engineers, Heat Transfer Division, (Publication) HTD; 1993; v.253, p.21-28 



AFHf'Integrated micro heat sink for power multichip module", Gillot et al., IEEE Transactions on Industry Applications; Jan- 
Feb 2000; v.36, no.l, p.2 17-221 
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AGAf 'Integrated single and two-phase micro heat sinks under IGBT chips", Gillot et al, IEEE Transactions on Components 
and Packaging Technologies: 1999; v.22, no.3, p.384-389 



AGB 



'MicroChannel heat exchangers: a review", Goodling, Proceedings of SPIE - The International Society for Optical 
Engineering; 1993; v. 1997, p.66-82 



AGC|" Parn al electroosmotic pumping in complex capillary systems. Part 2: Fabrication and application of a micro total 

analysis system suited for continuous volumetric nanotitrations", Guenat et al., Sensors and Actuators, B: Chemical; Feb 
2001; v.72, no.3, ^273-282 



AGD|"M icr °- cnanne l neat exchanger optimization", Harpole et al., Proceedings - IEEE Semiconductor Thermal and 
Temperature Measurement Symposium; Feb 1991; p.59-63 



AGEf 'Design and fabrication of a cross flow micro heat exchanger", Harris et al., Journal of Microelectromechanical 
Systems; Dec 2000; v.9, no.4, p.502-508 



AGFf 'Electroosmotic pumping within a chemical sensor system integrated on silicon", Harrison et al., Conference: 1991 
International Conference on Solid-State Sensors and Actuators, 1991 Jun 24-28, San Francisco, CA, USA 



AGGf 'Nonuniform temperature distribution in electronic devices cooled by flow in parallel microchannels", Hetsroni et al., 
IEEE Transactions on Components and Packaging Technologies; March 2001; v.24, no.l, p. 16-23 



AGH|" Fuse <l quartz substrates for microchip electrophoresis", Jacobson et at., Analytical Chemistry; July 1, 1995; v.67, no. 13, 
p.2059-2063 
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